Abstract
Introduction

10
Stem cells represent attractive therapeutic agents for a wide range of diseases due to their ca- (1)
Where a ow is a constant depending on the fluid employed (1.4 for water), and the Froude number 
119
The overall harvesting efficiency was above 95 %. 
Where A is a constant depending on the type of geometry used ( The two-phase PIV system is shown in Figure 1 ( The time interval, ∆t, was selected according to the optimisation protocol developed by Gomez and PIV experiments is provided in Table 1 . 
Results and discussion
202
In the following sub-sections the three parts of the investigation, that is, microcarriers' suspen- on the horizontal plane of measurement:
where N tot is the total number of pixels across the area.
217
The microcarriers' suspension process and its correlation to the brightness percentage index, I B (∞), brightnesses, is used in the rest of the work.
The suspended speed is associated to a 95 % decrease of the brightness index with respect to the 232 zero-speed condition, and it is identified as the speed at which I ⋆ = 5%. Based on the statistical 233 error of the brightness index, ≈ 3 %, and the non-linear regression method used to fit the data 234 points, the uncertainty affecting the just suspended speed was found to be ≈ 5 %. 
266
This analysis was performed at different radii for a single frame, n = 117. The phase-averaged 267 profiles were normalised by their maximum variation ∆I B , so that the final brightness param-268 eter assumed a maximum absolute intensity of ≈1 for all the radii considered (r/R = 0.6 − 0.9).
269
It should be noted that in Figure 4 (a) the flow direction is from right to left and opposite to that 270 of θ. The peak shifts to the right as the radius increases, which means that the spiral is oriented 
The parameters x 0 and a position the curve along the x coordinate, and control its rate of decay, study, which includes those commonly employed in the bioprocess industry.
296
On the contrary the variation of the suspension speed with the orbital diameter is significant.
297
This is evident in Figure 6 (a) where the normalised brightness index, I * , is plotted against the 
310
Based on these considerations a second set of measurements was carried out to assess the sus- indicating that the parameter F r/F r cr can be successfully used for scaling across different con- The coefficients a and x 0 of Equation 6, used to determine the suspended to critical Froude 334 number ratio (i.e. F r s /F r cr = log(19)/a + x 0 for 95% suspension), are provided in Table 2 .
335
It is worth pointing that the range of variation of the decay coefficient for data associated to
This 
Microcarriers' dispersion
339
A similar analysis to that employed in the previous section was carried out over vertical planes of 
The variation of I * with the critical Froude number ratio, F r/F r cr , is provided in Figure 9 , found in the previous section, and of the 95 % degree of homogeneity, respectively. From Figure   349 9 it can be concluded that complete dispersion is achieved at a speed slightly higher than the 350 suspended one, ≈ 1.2 × F r cr (95 % threshold). Table 2 365 
